DNA damage signaling recruits the Rtt107-Slx4 scaffolds via Dpb11 to mediate replication stress response.
The DNA damage checkpoint kinase Mec1(ATR) is critical for maintaining the integrity of replication forks. Though it has been proposed to promote fork repair, the mechanisms by which Mec1 regulates DNA repair factors remain unclear. Here, we found that Mec1 mediates a key interaction between the fork protein Dpb11 and the DNA repair scaffolds Slx4-Rtt107 to regulate replication stress response. Dissection of the molecular basis of the interaction reveals that Slx4 and Rtt107 jointly bind Dpb11 and that Slx4 phosphorylation is required. Mutation of Mec1 phosphorylation sites in Slx4 disrupts its interaction with Dpb11 and compromises the cellular response to replisomes blocked by DNA alkylation. Multiple fork repair factors associate with Rtt107 or Slx4, supporting that Mec1-dependent assembly of the Rtt107-Slx4-Dpb11 complex functions to coordinate fork repair. Our results unveil how Mec1 regulates the Slx4 and Rtt107 scaffolds and establish a mechanistic link between DNA damage signaling and fork repair.